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||S (54) Title: SEPARATING AGENT FOR CHROMATOGRAPHY AND PROCESS FOR PRODUCING THE SAME 

(57) Abstract: A separating agent for chromatography which comprises a polysaccharide derivative having a structure in which 
(kj part of the hydroxy groups present in the polysaccharide have been crosslinked to each other through crosslinking molecules and the 
^5 hydroxy groups present in the polysaccharide which have not been crosslinked have been modified with modifying molecules. The 
^ polysaccharide derivative is not in the state of being deposited on a support, and has been formed into, e.g., beads. The separating 
25 agent is less likely to dissolve in eluents and enables a large amount of a compound to be optically resolved at a time. It can withstand 
^ a high pressure 



WO 2004/086029 



1 



PCT/JP2004/004271 



mmm 

(D^mw^^-^Y^^-y^- cb*t thplcj mvftmm^m^x 



WO 2004/086029 PCT/JP2004/004271 

2 

th^.^r^x\^ 0 

$ bfc. *3§l»f>{^ #HI¥l 1-1 7 1 8 0 O-^^&VvC, ir/v^n — 
r©^ N $ bt#H2 0 02-14824 7-§-^^*5V^T, 



WO 2004/086029 PCT/JP2004/004271 

3 

^^^«5t t istixts ?) . m^mmmmmtm.mcuw^tix^t^^t & 

^fWSftlg i % ijf A£ ftfcfiMUfrgtti S*T*RyEfcl¥£ £ *3 IB* 



WO 2004/086029 PCT/JP2004/004271 

4 

HI 1 W\ Uttiftl l XtWfclfc0!l l <D^fi^ft<D? n-rh^77^ -JB£Hf#J&?E 
JKbfc^7A^V\ — m^fc«9 ^^A^tLS 2, 2, 2- h y 1 - 

m 3 te s mm l^n-rh^ <t 3 - 
hi 9 nwii 4 maart %mm&<D f-XB ©isai^ifttt «t 5 

*Lfci7vA^^V\ — El^tiV) (D&AiStlZ 2, 2, 2-MJ7;l/tn-l 
- (9) ©^-fe-5:fr<D*^^T^^-fJ^fTo 



WO 2004/086029 PCT/JP2004/004271 

5 

37^—, ^^o^ h^^^>f ^ s ^^7';-^n^b^77^-f, {til <D ^ 
0-7f ; /77^-ffliLT»5itm5o 

rtL6>©#«as©»[3pjsm^ (i^i^fti5k'7/-^ifc5 



WO 2004/086029 PCT/JP2004/004271 

6 

t&x%z> 0 
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U Xteii^-TS r £ # WSgi: ft3„ £*Ui: «fc «9 3»^faiB©j||ia^»!gSrBIS 

<®mmmxjiu> 

^OH TrCI ^OTr 



■f-ftjb^ *aft**/ffe/un— ^ 1 3 g (8 6mmo 1 ) tetttffe !J ^ # A 9. 
2 g £*£*fcN, N' -i?*?-/UT± bT^K 135ml Srflnx.. ^^#S^T> 
10 0^13 711^^^ hy7x^Mf;k7O7^K5 0g (1 
8 Ommo 1 ) fcfc'U v>^2 0 0m 1 b&Mz.^ 1 0 0tT?2 8 9$N\&]&£lt1t 0 
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5^ a^-t-STK^So^/w^-r/Wk^fTofc 




(2) 

^^fls: 1 7 g £ fc° U 1 6 0 m 1 U gfSt#ffl^T-? 3 , 5 - i?* *f- 

^7x^;Wyj/Tt-M9g (12 8mmol) ^fJtJPx:8 0°CT?2 0H#^ 

:>R»£r(Eli|XU ^f^LT. ir^n— 2, 3 -If* (3, 

7 ^—/Kfc/W^W A) —6—O—hV f/l^t/l'D — ;* 2 8 g 3r#fc„ 




OTr 
Q 



-O^ OH ^ 



RO 

1 % HCI / MeOH 500 ml / 24h 



OR 

^OH or OR ( OH : OR = 63 : 37 ) 

RO^^-O^ 

OR 

(3) 
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1-ft:b*>, feffiJMfc Z^Xnb fctz 2 , (3, 5-^f^7x= 

A^*;W^>f;l/) -6-0- b yf/^P-^^iyoHC 1 J— ^5 0 

t;i/P-7 2, (3, 5 -i^^ x=^*/U/^ - h) 2 0g& 

3%m^T*fo9s 2*9 J±3, 5-^^f/V7a^WyV7i — Hciot*^ 
/^-H^tlTV^, ^Tr<D|£2»#:& TOD (6 -OH) -6 3J bUtt. 

^ 5 bX#bfL7cOD (6 -OH) - 6 3 Srf h 7 t Kn 77 

J!K»©i&&S:M.J&»?>7 5^*^Jh#-£ii:"C9 ! - h7t Ko77^f*$^ £ 

*fe%f?V\ OD (6 -OH) -6 3i&>&fcStf— X«r*90fc o fc*5s ^SS^JSfcf- 
«r«LflSUfc. iHTOD (6-OH) -6 3tf>bft5t*— X 



*1 



OD- (6-OH) -63 
(g) 


THF 
(ml) 


^7° 9)-P 
(ml) 


(ml) 




(Mm) 


3. 00 


180 


7,2 


60 


0.2 


<10 


2. 25 


// 




30 


0. 1 


<10 


2. 70 


;/ 




30 


0. 1 


<20 


2. 70 


w 


w 


50 


0. 1 


<20 


2. 70 


;/ 


;/ 


50 


0. 2 1 <20 



^fe 4& ^ trf Arf / J.» t-in «k 
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-OH 
OR 

OChU^ ^.NCO 



CH2 , OCHN^ 



, uun.^ NHCO 

2 - 0Ci *Q -X°q n 

*► RO~^--\ i — O-^ RO—^-^ — O-^ 

Toluene , 80°C N QR N QR 

(4) 

"ttefrh, «i$tfcOD (6-OH) -6 3^f)^5lf-X0. 9 1gtt 
at^BBSTF"? h /l^V 10ml SrJU^s 8 0 ^CX 3 RflHMft LT tr—X&BKH $ 
-frfc^L 4, 4' -v?7x^;M^y^yi/7^ — hO. 13g (0. 5 2m 

mo l) &Ua*.x 6i$tBlKJ&£-&it 0 'p&<D\f~-X&y->'ZfV^y^X s rh : 7K 
/Wyv-Ti — bO. 5g (3. 4mmol) SriPx. 1 4B#^Si^^-ti:f-o IR 

©7Klfe2£tfS 3 0 $ tifcmmm 1©1^-X0. 8 8 g £r#fc 0 



fcOD (6-OH) -6 3 3>&ft5tf— XfcMU tK^S© 1 5 

104, 4' -i?7x=;v^^y^y^ — b^<to-C^^^ffofdt> 

(HWJ3) 
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-ttefrtb, rfTIRO-fe/Wn— ^tr— x (fyyflsa^t iSiift* rce 1 1 f 1 
ow C— 2 5 J ) 1. 0 g (6. 3mmo 1) ICjftffc U »> A 0 . 6 8 giN, 
N ' - v 5 ^ ^71? H75Kl0mlS:M, ^*#E^T> 8 0 0 CT? 6 0 

— hO. 47 g (1. 9mmol) £JPjfcT£7Wb ^btt^v^yiO 
ml^Hi> 3, 5-^Wx=/Wy^ — b3. 8g (2 6mmol) 
Srj&PxiT 2 2^SJ^$^„ I R^J; *)%zm&<D4 Vi/T-r— h^fsr 

i © tf-XS: JC^f&JH UT6 &tf>7ki££3S 3 0 %$jgfl| $ frtfclQfcfll 3 <£> tf- 
XI. 5 g £r#fc„ 

KUraatLfco -ffc^^ ^FLttvytf^Vl" »7^m, MlOOnm) 
*r<6*fe& % ^^if^^^ 8 o °cmmm<D y ^y©#|E^ 3 -T ^ y 7o fcVU 

gfc^ U $ 6>^ftift§^ 0 CL 5 LT7 ^/^n fcT/W6-Clttft$tl/fc5/ y 
3g(^ t;i/n- x hy* (3, 5 — ^f;i/7*-/v*;WV- f) h 
7tKP77«(0. 75g/10ml) ^P^T^WM b&tf* *) 

5 - ^ f/V7 3i * - b fi^Sr v y # ^/HiKi&ftP $ TkfuUMM l 

g ffi 

15Mm©tS©fc©^m I§2 5cm > |*3@0. 2 cm©^fy^- 
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/l) 3 0ml|I^t, UT^fy/2-/n/V^ (9/1) 

«^(±5 0kg/cm 2 (4. 9MPa) i: Lfc c 
J&*3. HJfeflJ 1 KlOVv-Cfik ^JdE^jSrl 0 0 k g/cm 2 (9. 8MPa) t 

^mm<D&VF-V3m^tz. 0 fcfcU **BE;*JW:*&*<Z>##«:4 0 0 kg/cm ! 
^©tlOOkg/cm^Lfco 

6cmM S^2 5cm, 1*3^0. 2cm©7fy^-^f-/V|l^7A 




H 



8 9 10 
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^3 







! ££%0J 1 


1200 


(5fE*J3E 50kg/cm 2 ) 






760 


(3fe^J3E 100kg/cm 2 ) 




HWJ2 


700 


H»J3 


680 


JtftWi 


900 



ft^2 5cm, ^gO. 2 cm©^^^-^ /Vl©*7A^ffil/\ 5 
Okg/c m J ©^J±^ T?3te» l<D^avf^77^ — ffi^IttJWX 

i-ft 2, 2, 2— f y o-r^y ao ^?y—/u<D 

50m g /mi <Dmm<D&m&mm-z>o znb<Dmm&m^xyt^ftm*ft^\ 



iiffilK (£111026) 
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l£fcftmf% - 1 &X% fc 0 



6{i^7K^S^Ufcir/l^u— x<D 3, 5 -i?* ?-fr7x.^A'l3J\"** — VMM 
ft> OD (6 -OH) Sr^Lfc„ 




OH 1.LiCI/DMA/80°C _ ^X°J r 



HO-^e^O-^ 2 TrC , , p yridine , 80 o c HO-^-^-O^ 
OH OH 




OTr 1 . Pyridine / R-NCO / 80°c 




OH 




HO-S^-O^ 2.HCI/MeOH/r.t RHNOCO-^^— O^ 
X OH OCONHR 

^T OH 1 . Pyridine / R-NCO / 80°C __^ ( q H/OC0NHR 
RHNOCO^^^SL- O-^ ^RHNOCO^^—O-. 

OCONHR OCONHR 



* 1 0 g (6 2mmo 1 ) \zM.i U ^ * ^ 1 5 g £J3ft7kN, 
N' -S?*^7kr«fe b75K 150ml ^Di, ^*#IS^T> 8 0^2 7ffi 
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HMftBS*fcfk h V 7xu~jV* ^9 a^K3 2g (114 mm o 1 ) t tf 

V Z?>-1 5 0ml k%1}\lx.s 8 0°C-e2 4B#fK£j&£ K°V v^*!^^ 

^^ofcfc*. SS^^fl^^ 5 g <bJ3&7j<N, NT -v 5 /-^ 

/WTir bT^K 150ml SriH*^ ^f#ffl^aT> 8 0 °CT* 2 4 B#P*»Pi 

^ N M)7x=/Mf/^07^Kl7g (6 2mmol) £ fc° U i?:/ 1 5 0 m 

3 , 5 -v>y ^vl^a^/W yZ/T1 — b 2 2 g ( 1 5 0 mm o 1 ) *Mx. 8 0°C 

7M^TLT'F$»£:[H]ilJlU -fe/vn — * 2, 3 —If;* (3, 5-^/^7^:7 

^<Dm^{$*. l%HCl//^/-;H, 5 0 Om 1 tpT*2 40^^ 

£rfTV\ glftcD-tr/l^— X 2, 3 -If* (3, 5 — f;U7*s:;l/*/I//^ 
^24 g#fc 0 

OP (6-OH) -2 5(OM 

10g (2 2mmol) =gr fcfU 5 m \\Z. 

»**U S3Pf#ffl«CT"t?3, 5-^f/U7i^Wyi/7t- b 2. 5g (1. 
7 mm o 1 ) ^Mx. 8 0 XlX 1 8 B#^Si^$^:fc 0 SM^I:^ ? y -;K^T 

LT^F^^nmx u n&&,m&ft<ofc 0 zafcmvmmfa t3, 5 - v>y 

^ =/W y v'T -7"— b t (Djt^it «£ 9 , — * 6 ^OTK^S^ 2 5 % 

arasoTl^r ir^ft^ OT^if^ti^OD (6-OH) -2 5tf5 0 
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(b) OP (6 -OH) -2 5tf— X(PM 

0.2 5 g©OD (6 -OH) -2 5^xh7t Kn77^/^/^ (2 
/l, v/v) Ji^it3 0ml»tfc o 0. 2%7^U7«^-7- h y 
*8HR5 0 0m 1 tfAofc^^^JD^LTV^*^***- 7 5°Cfc&>&7\ 0. 
2 % 9 9 V frWMfcr hV tP J*faW®L 5 0 0ml tr^-f if— T% '>t7 M 

fe&l 1 0 0 r pmt^U^f)> ftfrfBOD (6-OH) - 2 5 ©jSft*Wg 

S*Sit\ £j&Lfc:lf— XS:K§|5ifi*t»lHWXU * £ / — Lfc„ i5fc 
J^fcjft SrfrV \ OD (6-OH) -25© if — X£#fc 0 i © £ # If — 

-&/bv^ 0 #bHfetf-x^ov>-c^^m-?^#M (sem) (asii^- 

(c) OD (6-OH) -2 5 tf— X©^7v'7t- Hc£j5M@ 
#bttfcOD (6-OH) -2 5 If— X^SS^Sr^c^rSfcfc^ eft©*!* 

Sir 4, 4' -^a^^y^y^rt- hSrSi^^^T, tr— Xj*jt?3R 



HQ 



.OH 



1.HU>/80°C \i? 
2. 4, 4* -y IxzMW MThh if^f 1 




>^7777< 



3.tert-rf»7ft3-Jl. \ ( 



NHCO 



THFfrpi^ 



THFlc^jg 



feiStfcOD (6-OH) - 2 5 If— Xl . 8 3 g (Clifffl^Tt 
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4' -^7x=/M ^ ^ y^/7t- h 0 . 3g (1. 2mmol) Sr*Dx.T 

•7— htDfm&mm.^ %t^PA<o\f— x&y-^v ^Ltff7t K077 

K£*£*fe LT 6 tiL<Djm&%: 2 5 Lfc tr — X (KT tf — XA i:t5) 
1 . 8 3 g £#fc 0 

^tf-X(DgjM (^7ABffl) 

SSftSiJ-fcOD ( 6 -OH) - 2 5 If— X 1 . 0 g fc^^ffl^CTT* b/^V 
UmllrMs 8 0 °CX~ 4 . 5 B#fMm LT If-X^fl $ ^fct, igfUftO 

4, 4' -i^^/vy^V^yiXT^ fO. 14g (0. 5 6mmol) 

SrJPx:T8 Otfl 5B#^^^Wc 0 ±a^Sr«fr I R T?S0^ LT^^&O 

y v-r^ — h u *fc^*©tr— xsr-^yyu y^itfh7t 

Mffl&CD t e r t y — ;V 10ml ^Dx. 3 B#f^SJ& £ *fco 

6#©7kgfcg«r 2 5 tr-X (gTFtN-XB b-t%>) l. o g &#fc„ 

tf-XA(Op^i{*^>9 N tT— XBOW»lT?fi N 4, 4' -v^7x^^ 
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op (6 -oh) - 2 5 t*~-x<pm.m 

El 8, m 9 ^^i~ 0 

(d) tf— X(^^7 g A^.<73 jg^ 

(2/1) 30ral^iiC$^ ^tV2-7 t n/V-^ (9/1) Srftltt 
^^V^.HPLC^jK^T'J3E^4:3~3 0 k g/cm 2 jW,ft$ 2 5cm, 

^7A^i^tH5t--x©iih m®^, ssi^sfc (n) , izmmm* 



4 



















N 


mm 




(g) 


(mg/g) 


(-) 




7J7^A 


0. 30 


2.6 


2250 


30 


*7AB 


0. 36 


2.6 


2300 


24 



(e) ft&ftmn&nmm 

1 0<D1 0S<D7-ir$#:cD7fe^*i^f7ofc 0 ^«{C«-^^>/ 2 -^d/n° 
7^=9/1^^ i»teO. lml/mini:U UVtffi^^i3ti 

^£>2fctf> N ^^S^^TJyA^iilpi-^^tottl, 3, 5-M-te 



^ m m. (mm26) 
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a 


#7AB a : 


Jfct 


mi 0 


kl' 


a 


ki* 


as ' 


ki' 


a 


1 


3. 75(-) 


1. 19 


3. 28 (-) 


1.21 


1.17(-) 


1. 15 


2 


3. 45(+) 


1. 20 


3. 27 (+) 


1. 12 


0. 97(+) 


1. 32 


3 


2. 35(-) 


1. 67 


1.99(-) 


1.81 


0. 74(-) 


1.68 


4 


4.9K+) 


1. 18 


4. 20 (+) 


1.20 


1. 37 (+) 


1. 34 


5 


5. 34(-) 


2. 77 


4. 68(-) 


2. 87 


2. 36(~) 


1.83 


6 


8. 18(+) 


1. 33 


7. 28 (+) 


1. 37 


, 2.43(+) 


1.58 


7 


4. 79(-) 


1.21 


4. 18(~) 


1. 26 


! 1.47(-) 


1.41 


8 


1.7K+) 


1. 33 


1. 77 (+) 


1.31 


! 0.42(+) 


~1 


9 


8. 84(-) 


2. 77 


8. 26 (-) 


2. 94 


: 2. i3(-> 


2. 57 


10 


3. 73(+) 


1. 40 


3. 38 (+) 


1. 73 


! 0. 83(+) 


3. 17 



a jt/7A 2. Oram (i. d) X250mm. ffiM, 0. lml/min. **?/-2rT W )-p (90 : 10) . 

h 1)7K 4. 6mm(i. d)X250mm. 0. 5ml/min. ®fffi&, A*fy-2-7" P^' ;-jK90:10). 



(f) 2, 2, 2-m;^/^p-i- j^^y— yv^^a^ 
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2, 2- MJ77V^-n-i- ai^/— yi^ (9) ^oVMTP^ 

zcom. ^©7t^ fis^^M «t in x^m&(Di&M\z.fgfr lth^ ufc 1 2 0 m 

g/m 1 0^MV^?fe#^fiJ%fTofc 0 *7^l:fif$ 2 5 cm, |*l#0. 
2cm^7A^\ Mii&^te— 3-^/2 - 7° n^/ — A- (9/1) £rffl 
V \ ^Ht$J OSffct y * ^mitM^ y^T-liO. 2 0ml /m ini:U 
^7 7^AT1i 0 . 15ml/mini:LfCo ^hfhfc^^— M^V^T ~o<D^ 
-7-^;*-^— <£> 7 fc^(D ^ir 5: ftw*^ t<D% =7 J^WtiW^^ % 

2, 2, 2-fy7/VtP-l- M /^(D±&^Wl(D^ 

2, 2, 2-MJ7/^n-l- (9-T^7 y A) 
^ft^fJ^rfTofc^m^r^^tbia lOtOTt, M^feKfi2 7 1 nmi: bfc c 
^(DJj&Pjt:, ^M6mg, ^7^A-T?fi2 OmgSr^T^iiA/ffirr^-eZl-o 

(H»!!5~7) 

ttMJ ^A7K^^#L^^feMTs ^r^^PS^J; <9 THF^U # 



WO 2004/086029 PCT/JP2004/004271 

27 

-h2 5mg^fh7tKD77y/^y-;V (2/1, v/v) *S£^3& 
3ml IC^U ^r^Pv^^/SV^*?!) v-Wn- ^fl^^J^b 
T^J 2 O fC*% 0#J<g*Ti§;^ L fc D 0 . 2%9VV A^BSSSti- h V t? ^W^L 1 0 

0 m 1 ^Aofc^^rllK^ Lfc7km<DMM$: 7 5 "CiZfolf^ 0 . 2 % 7 »7 JJ /H»t 
^7" f y l>A7k^l 0 0ml ^ MeMEgcl 100r 
p m« Lft ^ P> % SulEO D ( 6 - O H) - 2 5 ©»?KSr HuIBtK^^^T U 

rt 0 

1- 5 -fe Asm -xm^fc tr-XSr#feo 

7^*/-?— 1f-tf>v^:7 M^te, 6tfc33«@SSr, £;fc$Wcr*2 0 0 ^ V V y 
h/l^tf— >&— «rflfV\/fco *fc> J^n^ai^fctt^P^^ (PSt. £^ft: 

1 7, 0 0 0, Mw/Mn : 1. 0 3). JKy^W^^U b (PMMA X 
^1:4 2, 0 0 0,Mw/Mn:l. 4 0) N 7tf!J-N — f y^n \f;VT? 
!i^7? K (PNI PAM, fr^M. : 2 8, 0 0 0, Mw/Mn : 1. 8 5) £r 

#^nfc^-X^OV>T^MII^6W (SEM) {£«fc 5 o7t„ # 

fefrfc If-X© S EMW^^El 1 1 ~ 1 3 ^^i~ 0 

mZfiX^ZZb&b, W«8!Hfc&s»»fclRlJbU S/tttttftWSWfertJiU f£ 
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x^^mmnm^^^^^x^m^^rcmmb^fix^^o , m^mmmm 

& t -^-sat^s 1 #s 4 ©v ^-rtifr 1 mm<o tv^w^yj —m^mm. 
& t-rzm&m i ism 5 ©v 1 to*b© ^n-?f^7^ — ffl#jti£flo 

7 . If—Xftm b £ thX^ 5 1 i: Sr#m i: "f-SffltfSg 1 Tbm. 6 ©V vf*i,a> 1 TO 

8 . ^TL&Wi-S £ £ Sr4Wi:i-S»*3S 1 7bm 7 ©vvffra* 1 «H:!Bffc©* o 
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& mmmmzmix ^x^m^^n^mmmmw-^^-r it t x 

l l . 
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Fig. 4 
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Fig. 7 
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Fig. 9 
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Fig. 12 
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